Bitopic Ligands and Metastable Binding Sites: Opportunities for G Protein-Coupled Receptor (GPCR) Medicinal Chemistry.
G protein-coupled receptors (GPCRs) belong to a large superfamily of membrane receptors mediating a variety of physiological functions. As such they are attractive targets for drug therapy. However, it remains a challenge to develop subtype selective GPCR ligands due to the high conservation of orthosteric binding sites. Bitopic ligands have been employed to address the selectivity problem by combining (linking) an orthosteric ligand with an allosteric modulator, theoretically leading to high-affinity subtype selective ligands. However, it remains a challenge to identify suitable allosteric binding sites. Computational studies on ligand binding to GPCRs have revealed transient, low-affinity binding sites, termed metastable binding sites. Metastable binding sites may provide a new source of allosteric binding sites that could be exploited in the design of bitopic ligands. Unlike the bitopic ligands that have been reported to date, this type of bitopic ligands would be composed of two identical pharmacophores. Herein, we outline the concept of bitopic ligands, review metastable binding sites, and discuss their potential as a new source of allosteric binding sites.